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(54) BACK LIGHT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a back light 
device high in the use efficiency of light not only when 
the device is used as a back light but when it is used as 
a reflector. 

SOLUTION: A reflection polarizing plate 14 is disposed 
on the back face side of a liquid crystal display element 
1, and a liquid crystal cell 21 for polarization conversion 
is disposed between a light guide member 15 and a 
reflecting plate 17 disposed in the back side of the 
reflection polarizing plate 14. The cell 21 can be 
switched according to application of voltage between the 
aligned state of liquid crystal molecules which generates 
phase difference corresponding to 1/4 wavelength in the 
transmitted light to change the polarizing state and the 

aligned state of the liquid crystal molecules which does not generate phase difference for the 
transmitted light. Therefore, the liquid crystal cell 21 for polarization conversion can be used 
as a 1/4X plate or can be used as a light- transmitting member generating no phase 
difference. 
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[Brief Description of the Drawings] 

IDrawing 11 The sectional view having shown 1 operation gestalt which has arranged the back light 
equipment of this invention to the inferior-surface-of-tongue side of a liquid crystal display component. 
[Drawing 21 Drawing having shown the optical axis of each part material of drawing 1 . 
rDrawing 31 Drawing having shown the advance condition of the light when illuminating a liquid crystal 
display component with the back light equipment of drawing 1 . 

[Drawing 41 Drawing having shown the advance condition of the light when using the back light equipment of 
drawing 1 as a reflecting plate. 

[Drawing 51 The sectional view having shown the condition of having arranged conventional back light 

equipment to the inferior-surface-of-tongue side of a liquid crystal display component. 

[Drawing 61 Drawing having shown the optical axis of each part material of drawing 5 . 

[Drawing 71 Drawing having shown the advance condition of the light when illuminating a liquid crystal 

display component with the back light equipment of drawing 5 . 

[Drawing 81 Drawing having shown the advance condition of the light when using the back light equipment of 

drawing 5 as a reflecting plate. 

[Description of Notations] 

1 Liquid Crystal Display Component 

3 Liquid Crystal Cell for Display 

4 Upper Polarizing Plate 

5 Bottom Polarizing Plate 

14 Reflective Polarizing Plate 
14a Reflective shaft 

14b Transparency shaft 

15 Light Guide Section Material 

17 Reflecting Plate 

18 Light Source 

20 Back Light Equipment 

21 Liquid Crystal Cell for Polarization Conversion 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable back light equipment especially for a liquid 
crystal display component about the back light equipment for display devices which serves also as a light 
reflex means. 
[0002] 

[Description of the Prior Art] Conventionally, as a liquid crystal display is shown in drawing 5 , the 
information on the image displayed on the liquid crystal display component 1 can check by looking now even 
in a dark place by illuminating the tooth-back side of the liquid crystal display component 1 with back light 
equipment 2. Such a liquid crystal display component 1 of a liquid crystal display has the structure where had 
the liquid crystal cell 3 for a display, the upper polarizing plate 4 was formed in the top face of this liquid 
crystal cell 3, and the bottom polarizing plate 5 was formed in the inferior surface of tongue of a liquid crystal 
cell 3. When the transparent electrodes 8 and 9 which become the opposed face of the transparent substrates 6 
and 7 of a vertical pair from ITO etc., respectively are for example, passive-matrix molds, while the two or 
more articles liquid crystal cell 3 for this display is formed at a time in the line and the direction of a train, 
respectively Cover these electrodes 8 and 9, the orientation film 10 and 1 1 is formed, and the substrates 6 and 
7 of a pair are joined through the frame-like sealant 12 in the condition of having made these orientation film 
10 and 1 1 countering up and down. It has the structure where liquid crystal 13 was enclosed in the field 
enclosed with this sealant 12 and the substrates 6 and 7 of a pair. 

[0003] In this case, as the orientation film 10 and 11 with which a liquid crystal cell 3 counters up and down 
is shown in drawing 6 R> 6 in the case of the so-called TN liquid crystal display device, orientation 
processing is performed in the direction which intersects perpendicularly mostly mutually. That is, in drawing 
6 , an arrow head A shows the direction of orientation of the liquid crystal molecule close to the orientation 
film 1 1 of the bottom substrate 7 (that is, the same direction as the orientation processing direction of the 
orientation film 1 1), and the arrow head B shows the direction of orientation of the liquid crystal molecule 
close to the orientation film 10 of the top substrate 6 (that is, the same direction as the orientation processing 
direction of the orientation film 10). Thereby, between the substrate 6 of a vertical pair, and 7, the molecule of 
liquid crystal 13 looks at the liquid crystal display component 1 from a top-face side, and twist orientation is 
clockwise carried out on about 90-degree twist square. Moreover, the upper polarizing plate 4 is arranged after 
the orientation processing direction B of the top substrate 6 of a liquid crystal cell 3 and the transparency shaft 
4a have crossed at right angles mostly, and the bottom polarizing plate 5 is arranged after the orientation 
processing direction A of the bottom substrate 7 of a liquid crystal cell 3 and the transparency shaft 5a have 
crossed at right angles mostly. 

[0004] The back light equipment 2 which illuminates the tooth-back side of such a liquid crystal display 
component 1 The reflective polarizing plate 14 which meets the tooth back of the liquid crystal display 
component 1, i.e., the inferior surface of tongue of the bottom polarizing plate 5, as shown in drawing 5 , It 
has the structure where the laminating of the light guide section material 15 which meets the inferior surface 
of tongue of this reflective polarizing plate 14, the phase contrast plate 16 which meets the inferior surface of 
tongue of this light guide section material 15, and the reflecting plate 17 which meets the inferior surface of 
tongue of this phase contrast plate 16 was carried out to order from the top, and the light source 18 has been 
arranged at one end-face side of the light guide section material 15. In this case, as the reflective polarizing 
plate 14 is shown in drawing 6 , it has transparency shaft 14b which penetrates the light of the polarization 
component of another side which while intersects perpendicularly mutually and intersects perpendicularly 
with reflective shaft 14a which reflects the light of a polarization component, and the polarization component 
of one of these. Transparency shaft 5a of the bottom polarizing plate 5 of a liquid crystal cell 3 and reflective 
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shaft 14a cross at right angles mostly, and it is arranged so that transparency shaft 14b may become almost 
parallel to transparency shaft 5a of the bottom polarizing plate 5. Moreover, the phase contrast plate 16 is a 
lambda (1/4) (wavelength) plate, and it is formed so that the lagging-axis 16a may cross at about 45 degrees 
to reflective shaft 14a of the reflective polarizing plate 14, and transparency shaft 14b. 
[0005] If the light source 18 is made to turn on as shown in drawing 7 when illuminating the liquid crystal 
display component 1 from a tooth-back side with such back light equipment 2, the light from the light source 
18 will be introduced into the light guide section material 15, and outgoing radiation of this introduced light 
will be carried out towards the bottom polarizing plate 5 of the liquid crystal display component 1 through the 
reflective polarizing plate 14 from the light guide section material 15. At this time, the light (henceforth 
polarization component light) of a polarization component with the plane of vibration in alignment with 
transparency shaft 14b of the reflective polarizing plate 14 penetrates, and outgoing radiation is carried out 
towards the bottom polarizing plate 5, and also the polarization component light in alignment with reflective 
shaft 14a is reflected towards the phase contrast plate 16. Since the light from which lambda (1/4) phase 
shifted, and this phase shifted is reflected with a reflecting plate 17 and this reflected light penetrates the 
phase contrast plate 16 again when penetrating the phase contrast plate 16, lambda phase shifts further (1/4). 
For this reason, by penetrating lambda (1/4) phase contrast plate 16 twice, lambda (1/2) phase shifts, the 
polarization component light of reflective shaft orientations turns into polarization component light of 
transparency shaft orientations, the light reflected with the reflective polarizing plate 14 penetrates the 
reflective polarizing plate 14 by this, and outgoing radiation is carried out towards the bottom polarizing plate 
5 of the liquid crystal display component 1. Thus, according to this back light equipment 2, futility can be 
stopped, the light introduced into the light guide section material 15 from the light source 18 can be used 
efficiently, and the liquid crystal display component 1 can be illuminated. 

[0006] Moreover, in using the liquid crystal display component 1 as a reflective mold, as shown in drawin g 
8 , it incorporates an extraneous light from the top-face side of the liquid crystal display component 1 in the 
condition of having made the light source 18 switching off. After incorporating the polarization component 
light in alignment with transparency shaft 4a of the upper polarizing plate 4 of an extraneous light at this time 
and penetrating the liquid crystal cell 3 for a display, the polarization component light in alignment with 
transparency shaft 5a of the bottom polarizing plate 5 penetrates the bottom polarizing plate 5, and carries out 
incidence to the reflective polarizing plate 14 of back light equipment 2. Since the light which carried out 
incidence to this reflective polarizing plate 14 has the transparency shaft 14 of the reflective polarizing plate 
14 almost parallel to transparency shaft 5a of the bottom polarizing plate 5, as shown in drawing 8 , it 
penetrates the reflective polarizing plate 14, penetrates the light guide section material 15 after this, and it 
carries out incidence to the phase contrast plate 16. 

[0007] Thus, since lambda phase shifts further (1/4) in case it is reflected with a reflecting plate 17 and the 
light from which lambda (1/4) phase shifted, and this phase shifted penetrates the phase contrast plate 16 
again, when penetrating this, the light which carried out incidence to the phase contrast plate 16 This 
transmitted light turns into polarization component light which 1 / 21ambda phase shifted and met reflective 
shaft 14a of the reflective polarizing plate 14. For this reason, this reflected light goes and comes back to the 
phase contrast plate 16 one again, and it will be again reflected by reflective shaft 14a of the reflective 
polarizing plate 14, it penetrates [ the same actuation as the above is repeated, ] it, and the light which went 
and came back to the phase contrast plate 16 one time turns into polarization component light which lambda 
phase shifted further (1/2), and met transparency shaft 14b of the reflective polarizing plate 14. Thus, after the 
light which penetrated the bottom polarizing plate 5 and carried out incidence to the reflective polarizing plate 
14 goes and comes back to the phase contrast plate 16 two times, it penetrates the reflective polarizing plate 
14 and it carries out incidence to the bottom polarizing plate 5 of the liquid crystal display component 1 again. 

[0008] Thereby, this back light equipment 2 can function as a reflecting plate, and can carry out incidence to 
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the inferior-surface-of-tongue side of the liquid crystal display component 1 again by reflecting the light 
which carried out incidence from the top-face side of the liquid crystal display component 1 and which carried 
out outgoing radiation from the inferior-surface-of-tongue side. Thus, with this back light equipment 2, when 
the tooth-back side of the liquid crystal display component 1 can be illuminated and the light source 18 is 
made to switch off by making the light source 18 turn on, the function as a reflecting plate for making it 
display as a liquid crystal display component of a reflective mold also has the liquid crystal display 
component 1. 
[0009] 

[Problem(s) to be Solved by the Invention] However, with such back light equipment 2, if 2 ****s of the light 
which penetrated and carried out incidence of the liquid crystal display component 1 are not carried out within 
back light equipment 2 as mentioned above when using it as a reflecting plate, incidence cannot be again 
carried out to the liquid crystal display component 1 side. For this reason, with this back light equipment 2, 
compared with the case where the transmitted light of the liquid crystal display component 1 is only reflected 
with a reflecting plate, there is much loss of light, and when displaying in reflective mold mode, there is a 
problem that the display of the liquid crystal display component 1 becomes dark. 
[0010] The technical problem of this invention is offering back light equipment with both the high use 
effectiveness of light, not only when using it as an original back light, but when using it as a reflecting plate. 
[0011] 

[Means for Solving the Problem] This invention is back light equipment formed in the tooth-back side of a 
display device. The reflective polarizing plate which has the transparency shaft which penetrates the light of 
the polarization component of another side which intersects perpendicularly with the reflective shaft which the 
tooth back of said display device is met, and while is arranged, and reflects the light of a polarization 
component, and one [ said ] polarization component, The reflecting plate arranged at the field side opposite to 
said display device of this reflective polarizing plate, It is arranged between the light guide section material 
arranged between said reflective polarizing plates and said reflecting plates, and said reflective polarizing 
plate and said reflecting plate. The liquid crystal molecular orientation condition of making the transmitted 
light producing the phase contrast for (l+2n) / 4 (however, positive integer in which n contains 0) wavelength 
of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and changing a polarization condition, 
It is characterized by having the liquid crystal cell for polarization conversion switched according to 
impression of an electrical potential difference in the liquid crystal molecular orientation condition of not 
producing phase contrast to the transmitted light, and the light source arranged at the end-face side of said 
light guide section material. 

[0012] According to this invention, according to impression of the electrical potential difference of the 
electrical potential difference (electric field) impressed to the liquid crystal cell for polarization conversion, 
the liquid crystal cell for polarization conversion can be switched to an operation of lambda (1/4) phase 
contrast plate and an operation of the translucent part material from which phase contrast does not change. For 
this reason, by operating the liquid crystal cell for polarization conversion as a lambda (1/4) phase contrast 
plate, the light from the light source can be introduced into light guide section material, and incidence can be 
efficiently carried out to the tooth-back side of a display device. Moreover, by operating the liquid crystal cell 
for polarization conversion as translucent part material which phase contrast does not produce Since it 
penetrates without producing phase contrast and is reflected with a reflecting plate when the light which 
penetrated the display device and carried out outgoing radiation to the tooth-back side carries out incidence to 
the liquid crystal cell for polarization conversion and penetrates, a reflective polarizing plate can be made to 
be able to penetrate only by gone and coming back to the liquid crystal cell for polarization conversion one 
time, and incidence can be carried out to the tooth-back side of a display device. Thereby, this back light 
equipment has the reflex function of a reflection factor high as a reflecting plate of a display device, and uses 
it for a liquid crystal display component, and compared with the conventional example, there is little loss of 
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light and it can raise the use effectiveness of light. 

[0013] In this case, a profit according to claim 2 and said liquid crystal cell for polarization conversion When 
a liquid crystal molecule is the liquid crystal cell by which homogeneous orientation was carried out, electric 
field are not impressed and a liquid crystal molecule carries out homogeneous orientation (1/4) When it is 
used as a lambda phase contrast plate, and an electrical potential difference is impressed, and a liquid crystal 
molecule carries out orientation almost perpendicularly to the substrate of the pair of the liquid crystal cell for 
polarization conversion, it can be used as translucent part material which phase contrast does not produce. In 
this case, as for a profit according to claim 3 and said liquid crystal cell, it is desirable for product deltan-d of 
refractive-index anisotropy deltan and the eel gap d to be 138**20nm. 

[0014] Moreover, a profit according to claim 4 and said liquid crystal cell for polarization conversion When a 
liquid crystal molecule is the liquid crystal cell by which twist orientation was carried out, electric field are 
not impressed and a liquid crystal molecule carries out twist orientation When it is used as a phase contrast 
plate from which phase contrast changes, and electric field are impressed, and a liquid crystal molecule carries 
out orientation almost perpendicularly to the substrate of the pair of the liquid crystal cell for polarization 
conversion, it can be used as translucent part material which phase contrast does not produce. In this case, a 
twist angle is 63.7 degrees and, as for a profit according to claim 5 and said liquid crystal cell, it is desirable 
for refractive-index anisotropy deltan to be [ for the eel gap d ] 6500nm in 0.03. 
[0015] 

[Embodiment of the Invention] Hereafter, with reference to drawing 1 - drawin g 4 , 1 operation gestalt of the 
back light equipment of this invention is explained. In addition, the same sign is attached and explained to the 
same component as the conventional example shown in drawing 5 - drawing 8 . This back light equipment 20 
is replaced with lambda (1/4) phase contrast plate 16 of the conventional example, and has structure which 
formed the liquid crystal cell 21 for polarization conversion between the light guide section material 15 and a 
reflecting plate 17. 

[0016] As this liquid crystal cell 21 for polarization conversion is shown in drawing 1 , while the transparent 
electrodes 24 and 25 of an one-sheet plane which consist of ITO etc. throughout the opposed face of the 
transparent substrates 22 and 23 of a vertical pair are formed Cover these electrodes 24 and 25, the orientation 
film 26 and 27 is formed, and the substrates 22 and 23 of a pair are joined through the frame-like sealant 28 in 
the condition of having made these orientation film 26 and 27 countering up and down. Liquid crystal 29 is 
enclosed in the field enclosed with this sealant 28 and the substrates 22 and 23 of a pair, and the molecule of 
the liquid crystal 29 of a parenthesis has structure by which homogeneous orientation was carried out. 
[0017] Namely, a twist angle is 0 degree and refractive-index anisotropy deltan of liquid crystal 29 of this 
liquid crystal cell 21 for polarization conversion is 0.021. As product deltan-d of refractive-index anisotropy 
deltan and the liquid crystal thickness d is set as 138**20nm and it is shown in drawing 2 by 6500nm, the eel 
gap d, i.e., liquid crystal thickness Orientation processing is made by the orientation film 26 and 27 so that 
initial orientation may be carried out to direction 29a which a liquid crystal molecule intersects at about 45 
degrees to reflective shaft 14a of the reflective polarizing plate 14, and transparency shaft 14b. By this this 
liquid crystal cell 21 for polarization conversion When an electrical potential difference is not impressed to 
electrodes 24 and 25, and a liquid crystal molecule carries out homogeneous orientation (1/4) When it has the 
same function as lambda plate and an electrical potential difference is impressed, by carrying out orientation 
of the liquid crystal molecule perpendicularly mostly to substrates 22 and 23, the refractive-index anisotropy 
of a liquid crystal layer is lost mostly, that is, it is set to deltan**0, and it is constituted so that the transmitted 
light may not be made to produce most phase contrast. 

[0018] thus, when a liquid crystal molecule carries out homogeneous orientation, and it has the same function 
as lambda (1/4) phase contrast plate, when an electrical potential difference is not impressed, and an electrical 
potential difference is impressed, the liquid crystal cell 21 for polarization conversion Since a liquid crystal 
molecule carries out orientation perpendicularly mostly to substrates 22 and 23 and phase contrast does not 
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arise, the function of a translucent plate in which phase contrast does not produce this liquid crystal cell 21 for 
polarization conversion with the function of the phase contrast plate of lambda (1/4) according to un- 
impressing / impression of an electrical potential difference is switched. 

[0019] For this reason, with this back light equipment 20, when turning on the light source 18 and using it as 
the surface light source, the liquid crystal cell 21 for polarization conversion is operated as the liquid crystal 
cell 21 for polarization conversion as a lambda (1/4) plate, without impressing an electrical potential 
difference. Namely, the light will be introduced into the light guide section material 15 if the light source 18 is 
made to turn on as shown in drawing 3 . The polarization component light which met transparency shaft 14b 
of the reflective polarizing plate 14 among this introduced light Outgoing radiation is carried out as a 
polarization component light which penetrated the reflective polarizing plate 14 and met transparency shaft 5a 
of the bottom polarizing plate 5 towards the tooth back of the liquid crystal display component 1, and also the 
polarization component light in alignment with reflective shaft 14a is reflected towards the liquid crystal cell 
21 for polarization conversion. Since the light from which lambda (1/4) phase shifted, and this phase shifted is 
reflected with a reflecting plate 17, the liquid crystal cell 21 for polarization conversion is penetrated again 
and lambda phase shifts further (1/4), when this reflected polarization component light penetrates the liquid 
crystal cell 21 for polarization conversion, It becomes the polarization component light in alignment with 
transparency shaft 14b of the reflective polarizing plate 14, and outgoing radiation is carried out as a light 
which penetrated the reflective polarizing plate 14 and met transparency shaft 5a of the bottom polarizing 
plate 5 towards the tooth back of the liquid crystal display component 1; For this reason, with this back light 
equipment 20, like the conventional example, a loss can be suppressed and incidence of the light introduced 
into light guide section material can be efficiently carried out to the tooth-back side of the liquid crystal 
display component 1. 

[0020] Moreover, when using a back light as a reflecting plate, an electrical potential difference is impressed 
to the liquid crystal cell 21 for polarization conversion, and the liquid crystal cell 21 for polarization 
conversion is used as a translucent plate which phase contrast does not produce. That is, as shown in drawing 
4 , an extraneous light is incorporated from the top-face side of the liquid crystal display component 1 in the 
condition of having made the light source 18 switching off. Although the polarization component light in 
alignment with transparency shaft 4a of the upper polarizing plate 4 of the extraneous lights is incorporated 
like the conventional example and the liquid crystal cell 3 for a display is penetrated at this time, it becomes 
the polarization component light to which plane of polarization carried out 90-degree rotation (rotatory 
polarization), and met transparency shaft 5a of the bottom polarizing plate 5 at this time, the bottom polarizing 
plate 5 is penetrated, and incidence is carried out to the reflective polarizing plate 14 of back light equipment 
20. Since the polarization component light which carried out incidence to this reflective polarizing plate 14 
has transparency shaft 14b of the reflective polarizing plate 14 almost parallel to transparency shaft 5a of the 
bottom polarizing plate 5, as shown in drawing 4 , it penetrates the reflective polarizing plate 14 and the light 
guide section material 15, and they carry out incidence to the liquid crystal cell 21 for polarization conversion. 

[0021] Since the liquid crystal cell 21 for polarization conversion is in the condition that the electrical 
potential difference was impressed and the liquid crystal molecule carried out orientation in the direction 
perpendicular to a substrate, at this time, the light which carried out incidence to the liquid crystal cell 21 for 
polarization conversion Without phase contrast arising, penetrate the liquid crystal cell 21 for polarization 
conversion, are reflected with a reflecting plate 17, and since this reflected light penetrates the liquid crystal 
cell 21 for polarization conversion, without phase contrast arising again With the polarization component light 
which met transparency shaft 14b of the reflective polarizing plate 14 only by going and coming back to the 
liquid crystal cell 21 for polarization conversion one time, the reflective polarizing plate 14 is penetrated, 
incidence is carried out to the bottom polarizing plate 5 of a liquid crystal display component 1 tooth-back 
side, and since this polarization component light is the polarization component light in alignment with 
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transparency shaft 5a, it penetrates the bottom polarizing plate 5. Thus, since 2 ****s of light are not carried 
out inside like the conventional example even if it uses the back light equipment 20 concerning this invention 
as a reflecting plate of the liquid crystal display component 1, there can be little loss of light, the use 
effectiveness of light can be raised, and, thereby, an indication at the time of the reflective mode of the liquid 
crystal display component 1 can be given bright. 

[0022] With the above-mentioned operation gestalt, a twist angle as a liquid crystal cell for polarization 
conversion in addition, at 0 degree By 0.021, although refractive-index anisotropy deltan of liquid crystal 29 
described the case where the liquid crystal cell 21 for polarization conversion whose product deltan-d of 
refractive-index anisotropy deltan and the eel gap d is 138**20nm in 6500nm was used, the eel gap d For 
example, not only this but a twist angle may use the liquid crystal cell for polarization conversion whose 
product deltan-d of refractive-index anisotropy deltan and the eel gap d the eel gap d is 414**20nm in 0.063 
for refractive-index anisotropy deltan of liquid crystal by 6500nm at 0 degree. That is, the value of the deltand 
of the liquid crystal cell for polarization conversion is lambda (l+2n)/4 (however, the positive integer in 
which n contains 0: 0, 1, 2). 

[0023] Moreover, although the above-mentioned operation gestalt described the case where the liquid crystal 
cell 21 for polarization conversion to which homogeneous orientation of the liquid crystal molecule was 
carried out was used as a liquid crystal cell for polarization conversion, the liquid crystal cell for polarization 
conversion to which twist orientation for example, not only of this but the liquid crystal molecule was carried 
out may be used. Also in this case, when not impressing an electrical potential difference, and a liquid crystal 
molecule carries out twist orientation, the liquid crystal cell for polarization conversion (1/4) When it has the 
same function as lambda phase contrast plate and an electrical potential difference is impressed What is 
necessary is to lose the refractive-index anisotropy of a liquid crystal layer mostly, that is, to be set to 
deltan**0, and to just be constituted so that the transmitted light may not be made to produce most phase 
contrast when a liquid crystal molecule carries out orientation perpendicularly mostly to the substrates 22 and 
23 of a pair. 

[0024] As such a liquid crystal cell for polarization conversion, a twist angle is 63.7 degrees. The eel gap d by 
0.03 by 6500nm [ refractive-index anisotropy deltan ] Although the liquid crystal cell whose product deltan-d 
of refractive-index anisotropy deltan and the eel gap d is 0.03x6500= 195nm is desirable, not only this but a 
twist angle at 190.1 degrees The eel gap d by 0.09 by 6500nm [ refractive-index anisotropy deltan ] The liquid 
crystal cell whose product deltan-d of refractive-index anisotropy deltan and the eel gap d is 
0.09x6500=585nm, or a twist angle at 318.2 degrees In 0.15, refractive-index anisotropy deltan may be [ the 
eel gap d ] the liquid crystal cell whose product deltan-d of refractive-index anisotropy deltan and the eel gap 
d is 0.15x6500=975nm at 6500nm. 

[0025] In addition, the back light equipment of this invention is widely applicable as back light equipment for 
various kinds of display devices which needs a predetermined polarization component light not only as the 
back light equipment for liquid crystal display components but incident light. Moreover, although the liquid 
crystal cell for polarization conversion is arranged between light guide section material and a reflecting plate 
with the above-mentioned operation gestalt, not only this but the liquid crystal cell for polarization conversion 
may be arranged between light guide section material and a reflective polarizing plate, and the same 
effectiveness as the case of the above-mentioned operation gestalt is done so also in such a case. 
[0026] 

[Effect of the Invention] As explained above, between the reflecting plates which arrange a reflective 
polarizing plate to the tooth-back side of a display device, and are arranged in this invention at the tooth-back 
side of this reflective polarizing plate While have arranged the liquid crystal cell for polarization conversion to 
which the polarization condition of the transmitted light is changed according to light guide section material 
and the electrical potential difference impressed and being able to use the liquid crystal cell for polarization 
conversion as a lambda (1/4) phase contrast plate, it considered as the configuration which can be used also as 
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translucent part material from which phase contrast does not change. Thereby, when using the back light 
equipment of this invention as a back light of a transparency mold display device, the liquid crystal cell for 
polarization conversion can be used as a lambda (1/4) phase contrast plate, and the tooth-back side of a 
display device can be efficiently illuminated like the conventional example, using the light from the light 
source effectively. Moreover, when using the back light equipment of this invention as a reflecting plate of a 
reflective mold display device The liquid crystal cell 21 for polarization conversion is used as translucent part 
material from which phase contrast does not produce the liquid crystal cell for polarization conversion. 
Without producing phase contrast for the light which penetrated the reflective polarizing plate and carried out 
incidence to the liquid crystal cell for polarization conversion, the liquid crystal cell for polarization 
conversion is made to penetrate, it can be made to be able to reflect with a reflecting plate, a reflective 
polarizing plate can be made to be able to penetrate only by gone and coming back to the liquid crystal cell 
for polarization conversion one time, and incidence can be carried out to the tooth-back side of a display 
device. Thereby, even if it uses it as a light reflex means of a display device, compared with the conventional 
example, there is little loss of light and it can raise the use effectiveness of light. 

[0027] In this case, when a liquid crystal molecule is the liquid crystal cell by which homogeneous orientation 
was carried out, the liquid crystal cell for polarization conversion When not impressing electric field and a 
liquid crystal molecule carries out homogeneous orientation (1/4) When it is used as a lambda phase contrast 
plate, and electric field are impressed, and a liquid crystal molecule carries out orientation perpendicularly 
mostly to the substrate of the pair of the liquid crystal cell for polarization conversion, it can be used as 
translucent part material which phase contrast does not produce. Moreover, when a liquid crystal molecule is 
the liquid crystal cell by which twist orientation was carried out, the liquid crystal cell for polarization 
conversion When not impressing electric field and a liquid crystal molecule carries out twist orientation, it is 
used as a lambda (1/4) phase contrast plate, and electric field are impressed and a liquid crystal molecule 
carries out orientation perpendicularly mostly to the substrate of the pair of the liquid crystal cell for 
polarization conversion It can be used as translucent part material which phase contrast does not produce. 
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